SUMMARY Plasma renin activity and one-dimensional echocardiographic measurements of the left atrium and left ventricle as well as function indices were studied repeatedly in 20 children with various cardiopathies (ages: 9 months to 15 years) before and after corrective surgery. Nine children had tetralogy of Fallot, four had pulmonary stenosis, four had rheumatic heart disease, two had ventricular septal defect, and one had atrial septal defect.
In a previous study on renal function in children on the second day after cardiac surgery,' determinations of plasma renin activity (unpublished data) demonstrated a rise in most patients. This rise was particularly important in several cases of tetralogy of Fallot and pulmonary stenosis, and was not related to changes in renal function. An increase in plasma renin activity might be caused by different factors linked to haemodynamic changes induced by cardiac surgery. A prospective study was therefore undertaken in children who were operated on for different types Received for publication 4 December 1979 Subjects and methods A randomly selected group of 20 children was studied. Fig. 3 . We arbitrarily separated patients with tetralogy of Fallot and pulmonary stenosis (group 1) from those with left-to-right shunts and rheumatic valvular heart disease (group 2). Though both groups showed significant differences in age, their preoperative plasma renin activity values did not differ significantly. The mean value in group 1 was 588 fkat per litre, with a range of 42 to 2100 (mean 2-8 ng/ml per hour; range 0-2 to 10), while the mean value in group 2 was 1029 fkat per litre, with a range of 378 to 2226 (mean 4.9 ng/ml per hour; range 1-8 to .
The preoperative values were within normal limits in all patients.101' On the second postoperative day there was a sharp rise in plasma renin activities in all patients, with a progressive fall towards the 12th day and two months postoperatively, respectively. Compared with the preoperative values, the plasma renin activity was significantly higher on the second (PRA II) (p < 0.01), on the fifth (PRA III) (p < 0-02), and on the 12th (PRA IV) (p < 0 05) postoperative day. There was no correlation between the plasma renin activity and the age of the patients (as previously shown), the change in arterial oxygen saturation, or the change in haematocrit. The group.bmj.com on June 22, 2017 -Published by http://heart.bmj.com/ Downloaded from there was a pronounced and rapid increase of left atrial dimension.
The same group of patients also had smaller left ventricular diameters before operation than normal. After corrective surgery these dimensions increased progressively, and finally reached normal diameters two months after operation (Fig. 4) . The changes were highly significant as we had shown previously.7 Those patients who suffered from rheumatic valvular disease or from other congenital malformations with dilated left ventricles before operation, showed a decrease in left ventricular diameters after operation (Fig. 4) .
Indices of left ventricular function were calculated from left ventricular dimensions and LVSTI; the results are shown in Fig. 5a, b, There was a significant linear correlation from the fifth postoperative day between the logarithm of the plasma renin activity values and the percentage change in end-diastolic dimension. The patients with a small ventricle that dilates postoperatively tended to have higher plasma renin activity values than the patients with a larger ventricle which decreased in size after surgery. The correlation is shown for the fifth and the 12th postoperative day in Fig. 6a and b. In the present study we observed a distinct increase in plasma renin activity on the second postoperative day in all patients. This increase could be a result of cardiopulmonary bypass,12 aortic clamping, as well as fluid restriction,'5 .1SD diuretics,'4 16 The difference in plasma renin activity between the two groups with the particularly high value of plasma renin activity in tetralogy of Fallot and pulmonary stenosis could be explained by the following hypothesis. Patients with tetralogy of Fallot and pulmonary stenosis are in acute left and right heart failure because of a non-compliant left ventricle and a malfunctioning dilated right ventricle. Acute cardiac failure is known to be accompanied by enhanced sympathetic tone, by increased activity of the adrenergic nervous system, with norepinephrine accumulations in the arterial blood,22 and by increased activity of the reninangiotensin system.'8 19 Patients with rheumatic cardiopathies and shunt lesions are in chronic cardiac failure before operation and are treated with digitalis, diuretics, and a low salt diet, preoperatively. This treatment is continued after corrective surgery. Chronic heart failure is usually not accompanied by increased activity of the reninangiotensin II system. Therefore, the reninangiotensin system in patients with rheumatic cardiopathies is more stable. In addition, the left atrial and left ventricular, but also the right ventricular size of these patients diminishes after operation as seen in Fig. 4 .
Left ventricular function tests obtained by echocardiography were normal or only slightly impaired in patients with tetralogy of Fallot and pulmonary stenosis while they were more disturbed in the other patients. There was, however, no correlation between the function test and the plasma renin activity, as previously shown by Turini et al. 23 The mechanism controlling the renin release in congestive heart failure has not yet been well defined.'9 Numerous studies suggest that-besides adrenergic system regulating mechanisms-pressure receptors in the heart and great arteries may modify the release of renin. Cardiopulmonary mechanoreceptors might play the most important role. [24] [25] [26] [27] [28] The role of these receptors, however, remains questionable, and the published reports are contradictory.24 25 27-32 Plasma renin activity values decrease when the left ventricle dilates and approaches its normal size in patients with tetralogy of Fallot and pulmonary stenosis (Fig. 6a, b) . Increased plasma renin activity values persist, however, certainly until the 12th postoperative day, but are less pronounced 
